I. INTRODUCTION. 


The field of comparative behavior research 
aas long been subject to two methodological 
factors which have to a certain extent pre- 
vented the attainment of its goal, namely the 
securing of information on behavioral pro- 
eesses of representative species of a wide 
wange of living organisms. The first factor 
jas been the concentration of research work- 
=rs on those animals which are adaptable to 
ihe limited conditions of laboratories. This 
emphasis on a few selected species has led 
ito the second factor, the acceptance of the 
conventional laboratory as the prototype of 
abitat for the species under investigation. 
oth these methodological limitations have 
risen in part from the same set of circum- 
stances, the relative lack of availability of 
ess adaptable organisms and the expense of 
eld studies. The increasing number of in- 
estigations under naturalistic field condi- 
tions and of studies on rare specimens under 
‘favorable conditions has provided additional 
evidence of the fruitfulness of the extension 
f both laboratory and field methodology to 
‘specimens other than those generally used in 
comparative behavior laboratories. 

It is one of the purposes of this paper to 
oint to a source of data which can facilitate 
ot only the collection of more information 
m a wider variety of animals but which can 
talso serve as a training facility for field- 
‘workers and others. Within the reach of re- 
ssearchers in most large cities there exist 
*cOllections of living animals in great variety 
,0f species and under varied living conditions. 
|The reference is to the zoological parks and 
‘exhibition areas. In many of these, natural 
‘habitat conditions are approximated and 
seven the differences can be fertile sources of 
(comparative psycho-ecological studies. 
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In 1937, Carpenter (2) published a study 
of two young male mountain gorillas, Gorilla 
gorilla berengei, resident at the San Diego 
Zoo. In this paper he pointed to the oppor- 
tunities presented by the fourteen specimens 
of the largest of the great apes which he 
listed as available in the zoological parks of 
the world. Gorillas offer a dramatic field for 
this type of research since they are, with the 
exception of the orang-utan, the least studied 
of the anthropoid apes. The present paper 
seeks to compare Carpenter’s data with those 
obtained in a study of male and female pre- 
adolescent lowland gorillas, Gorilla gorilla 
gorilla, in the New York Zoological Park 
(Bronx Zoo). Such comparative data as can 
be assembled will be helpful to workers who 
seek a base line for similar investigation 
elsewhere. That these investigations are pos- 
sible is demonstrated in Table.I which lists 
the location and over-all biological indices of 
the specimens now resident in various collec- 
tions. The number of gorillas in the United 
States is increasing. In 1937 there were only 
eight specimens in this country; today there 
are twenty-four. 

Other than Carpenter’s study, material on 
the behavior of the gorilla is found only in 
a limited number of papers. Yerkes’ pioneer 
work (6) with the pre-adolescent female 
mountain gorilla, Congo, is known to all 
students of comparative psychology. Bing- 
ham’s-1932 observations (1) on gorillas in 
their native habitat and Valker’s similar 
study in the Gaboons (5) in 1931 are the only 
other relevant research. The two lowland 
gorillas in the New York Zoological Park are 
included in a report of the external genitalia 
published by Goss (8). 


. II. SUBJECTS. 


The gorillas studied at the Bronx Zoo are 
Oka, female, and Makoko, male. Since this 
study was made the Bronx Zoo has acquired 
a young female mountain gorilla, but no 
reference to it will be made in this report, 
except to list it in Table I. Little is known 
of the early history of Oka and Makoko. Both 
animals arrived in the Zoo on September 7, 
1941, at which time they weighed 20 and 28 
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TEXT-FIG. 1. Rate of growth of Oka and Makoko 
from time of arrival at the New York Zoological 
Park on September 7, 1941, until summer of 
1948. 


pounds respectively. Ages were estimated as 
one and three years on the basis of weight 
and bone structure. Text-figure 1 gives the 
data on the growth of the specimens from 
the time of arrival until the summer of 1948. 
The female was weighed, up to June, 1948, 
while on the keeper’s back, the male’s weight 
being merely estimated. In 1948 a Toledo 
balance was installed, on which the animals 
were weighed when they voluntarily mounted 
a platform. 

At the present time, Oka and Makoko are 
magnificent specimens. Makoko has a par- 
ticularly brilliant coat and a notably promi- 
nent supra-orbital ridge. Oka is less im- 
pressively marked but is a splendid female 
example of the species. Both animals are 
active, healthy and strong. Indeed, Makoko’s 
grip 1s so powerful that it has been necessary 
to replace the 34-inch steel bars of the cage 
front, which he bent repeatedly. A steel hori- 
zontal ladder had to be removed from his cage 
when he tore it loose from its mooring. Oka 
is less destructive and retains her ladder. 


Sars 


[34:15 


II]. ENVIRONMENTAL CONDITIONS. 

The gorillas are housed in individual cages 
separated by a partition consisting of a solid 
metal access door and a double grill of steel 
bars. At the ends of each cage are doors 
leading to shift cages into which the animals 
are chased when the exhibition compart- 
ments are cleaned or repaired. The back wall 
of the living space is solid masonry with a 
recessed access door. Between the glass par- 


“tition through which the public views the 


animals and the metal barred cage fronts is 
a passageway for the keepers. The internal 
features of the living compartments include 
a platform and a three-step staircase, with 
the platforms raised two inches from the 
floor, facing each other in front of the grill 
between the two cages. The staircases are 
at the ends near the shift cages. Oka’s cage 
contains a metal horizontal ladder slung 
between the rear wall and the cage front at a 
height of three feet. Text-figure 2 shows the 
floor plan of the gorilla exhibition space. 


IV. DAILY SCHEDULE OF ANIMAL CARE. 


Although the animals are on exhibition 
during the hours of 10:00 A.M. to 5:00 P.M. 
(except on Sundays when the visiting time 
is extended to 6:30 P.M.), the daily routine 
is more extensive. The overhead fluorescent 
lights are turned on at. 8:00 A.M. when the 
keepers enter the building. Between 8:30 and 
9:00 in the morning, the gorillas, each of 
whom has been in its own cage all night, are 
given their morning meal of skimmed milk 
and raw eggs. The ingredients are mixed and 
fed to each gorilla by tilting a can containing 
the mixture into the subject’s mouth as the 
animal protrudes its lips through the bars 
of the cage front. Some half-hour to three- 
quarters of an hour later, the keepers move 
the gorillas to the shift cages. Separation 
and enclosure in the individual cages are 
effected by means of a stream of water. With 
the gorillas out of the way, the cages undergo 
thorough cleaning. Shortly before visiting 
time, the animals are released and are fre- 
quently permitted’ to remain together in one 
of the two cages for periods up to one hour. 
This opportunity for association occurs five 
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TEXT-FIG, 2. Floor plan of gorilla ebtOhrtn aves New Yor Zoolo ical Park re A’ 
_ passageways for keepers, B, B’, exhibition cages for Oka (female) mae Makoko (male); 
respectively, C, C’, shift cages. D, three-step stairs. E, platforms; right-hand platform 
_ used for weighing. Thin line indicates solid wall; dotted line indicates grill-front walls; 


double line indicates glass partition, 
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TABLE I. 
Physical Characteristics of Gorillas in the United States.* 
| Estimated at eae 
Name. Location. Form. | Sex. Sentember Welshe, | Weleht. 
| 1, 1949. cab, | 
Oka N. Y. Zool, Park gorilla F 9 yrs. | 282 lbs. | 
Makoko N. Y. Zool, Park gorilla | M itil yrs. | 408 ihe! | 
Sumaili_ | N. Y. Zool. Park berengei| F 20 mos. 20 Ibs. | 
Joanne | Central Park Zoo, N. Y. C.| gorilla | F 10yrs. | | 190 Ibs 
Carolyn Central Park Zoo, N. Y. C.| gorilla | F 10 yrs. *~ SUE 150 ine 
anise 1 ee Phladaiphin 2.G..° (gorilla |-M | a3 yrs, 7a TASH IbA 
Massa Philadelphia Z. G. gorilla M 18 yrs. [7 00 The 
Bushman | Lincoln Park Zoo, Chicago | gorilla M 21% yrs. | 542 Ibs. | 
Sinbad | Lincoln Park Zoo, Chicago | gorilla | M 20 mos. 38 lbs. | 
Rajah Lincoln Park Zoo, Chicago | gorilla M 29mos,_ | ie Yale: 
Irvin Young | Lincoln Park Zoo, Chicago | gorilla M 33mos. | 52lbs. | 
_Lotus Lincoln Park Zoo, Chicago | gorilla | F 43 mos. | | so (te lo 
Miss Congot+ Chicago Z. P. gorilla F | 16yrs. ‘i | 325 lbs. 
Phil St. Louis Z. P. | gorilla M 10 yrs. | 320 lbs. 
Bobo | St. Louis Z. P. gorilla M 2 yrs. | 44 Ibs. 
Big Boy Cincinnati Zoo gorilla | M | 8yrs. [85% Ibs. | 
Albert | San Diego Zoo | gorilla | M | 6mos. ! 9% Ibs. | 
Bouba San Diego Zoo gorilla F | 10 mos. 12% lbs. | 
Bata San Diego Zoo | gorilla F | 8mos. |10% lbs. | 
Phil | Colorado Springs, Col. | gorilla | M | 4 yrs. | 40 lbs. 
Gargantua | __ Ringling Bros. Circus gorilla | M | 17 yrs. | 550lbst| 
Mtoto | Ringling Bros. Cireus | gorilla | F | 16 yrs. | 438\bs.t| 


* On October 31, 1949, three young specimens of Gorilla g. gorilla arrived in New York. They were a male and a 
female weighing 12-14 pounds, and a female weighing about 40 pounds. At the time this paper went to press they 
were still in the hands of Henry Trefflich, an animal dealer. 


+ Died Sept. 22, 1949. 

+1947 weight. 
or six times a week and is the only occasion 
on which the animals are in unrestricted 
contact with each other. From the time of 
separation until the main feeding of the day 
at approximately 2:30 P.M., the gorillas are 
unattended except insofar as the keepers 
play with them while passing in front of the 
eages. The typical afternoon meal consists 
of carrots, celery, oranges, apples, grapes, 
bananas, beets, beans, sweet-potatoes, cab- 
bage, onions, cherries and other seasonable 
fruits and vegetables. All food is fed raw 
and supplied through the front bars of the 
cages. Water, ad lib., is available to each 
animal from a continuously running spigot 
which empties into a trough running along 
the back wall of each cage. At 5:30 P.M. the 
lights are turned out and the gorillas remain 
unattended until the next morning. 


V. OBSERVATIONAL PROCEDURES. 


Preliminary study of the gorillas was 
started at the beginning of May, 1948. One 
of the writers (B.F.R.) visited the Primate 
House at the Zoo on two days of each week 
and observed the gorillas for one hour. The 
times selected were in the early morning 
when the keepers placed the two gorillas in 
one cage, and in the late afternoon, at about 
3:30 P.M. following the afternoon meal. At 
the later time, the animals were in separate 
cages. 

As a result of the work during May and 


: 


early June, a list was evolved on which both 
quantitative and qualitative indices of be- 
havior could be noted. The inventory con- 
sisted of 42 items divided into five catego- 
ries: posture and locomotion ; eating, drink- 
ing and elimination; self-oriented activity 
(play?) ; inter-individual behavior; and 
observer-oriented behavior. The sheets of the 
check list were divided into 10 columns, each 
of which was used for a three-minute period 
of observation during the total 30 minute 
duration of the observational session. Thus 
it was possible to arrive at the total amount 
of each of the 42 types of behavior during the 
30-minute period and also to determine the 
sequence of behavior during the period. Ad- 
ditional space was provided for running com- 
ments on the activity of the gorillas and for 
additional notes. agi 

The observers worked in pairs and rotated 
the pairing so that a measure of control over 
reliability of observation was possible. There 
was joint discussion of the meaning of each 
term on the check-list so that the observers 
would agree on how to label the activity ob- 
served. The problem of the animal’s reaction 
to the observer was considered and it was 
decided to standardize the position of the 
observers. Since the gorillas are a very popu- 
lar exhibit and attract large crowds of spec- 
tators, the public exhibition space was used 
as the location for the observers who sat in 
pairs in front of the glass partition opposite 
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the communicating grill between the two 
cages. 

Because the activity of the gorillas varied 
considerably with the time of day, the num- 
ber of visitors, the daily routine and other 
variables, it was decided to distribute the 
30-minute observation periods over the whole 
working day of the animal. However, since 
the gorillas were allowed to be in the same 


cage with one another only in the early” 


morning, there was a greater concentration 
of sessions between 9:00 and 10:00 A.M. The 
total number of observations made during 
these hours was 10 one-half hour periods. 
Sixty-eight sessions were devoted to taking 
notes on behavior of the animals in isolation. 
During these 68 periods, it was possible to 
get data on both Oka and Makoko so that 
each animal was studied an equal number 
of times. Every hour between 10:00 A.M. 
and 6:00 P.M. was covered. In addition to 
these systematic observations which started 
in July and lasted through the middle of 
August, 1948, each experimenter observed 
the gorillas several hundred times while 
passing through the Primate House to and 
from other areas in the Park. Any deviant 
behavior or peculiar activities were noted 
and added to the record. 


VI. RESULTS AND DISCUSSION. 

Two factors limit the analysis of the data. 
In the first place, quantitative analysis af- 
fords very little insight into the problem at 
hand. The purpose of this study was to obtain 
information which would serve as a starting 
point for further investigation of the gorillas 
at the Bronx Zoo, particularly as they become 
physiologically more mature and show active 
sex and social behavior. In the second place, 
it was thought desirable to point to both the 
Similarities and differences between our 
gorillas and those at the San Diego Zoo 
described by Carpenter, 

In this comparison, there are many diffi- 
culties and dangers arising from two sources. 
In the first place, the gorillas belong to dif- 
ferent sub-groups, ours being lowland and 
Carpenter’s mountain specimens. Other va- 
riables in this category include age and sex 
differences between the two sets of observed 
gorillas. In the second place, it is necessary 
to stress the differences in the environmental 
setting in which the San Diego and Bronx 
gorillas carried out their daily activity. At 
San Diego, the two male gorillas were housed 
in outside cages equipped with tree trunks 
for climbing and various devices which could 
be manipulated by the animals, for instance 
logs, Swings, ropes, tires, etc. In addition, 
the experimenter could insert objects into the 
gorillas’ surroundings and study the effect 
of such introductions. At the Bronx Zoo, the 
Separation of the gorillas from the public 
was much more rigorous and the cages much 
more bare. In interpreting the comparative 
findings, the obvious individual and environ- 
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mental differences must be kept in mind. 
However, despite these limitations, the com- 
parison of the two groups should be of value, 
if only to emphasize the danger of generaliz- 
ing from any set of observations. 

With the restrictions specified above, the 
data in Table II represent the basic observa- 
tions made upon the two gorillas at the Bronx 
Zoo. Where information comparable to that 
sebtained by us was derivable from Car- 
penter’s San Diego observations, it has been 
included in the Table. The discussion of the 
data in Table II will follow the general cate- 
gories outlined above. 


A. Posture and Locomotion. 


Posture and general locomotion seem fair- 
ly well established as invariant gorilla pat- 
terns. Both Carpenter’s mountain and our 
lowland gorillas exhibited the same type and 
frequency of gross motor activity. Walking, 
running, standing and sitting were charac- 
teristically alike for Oka, Makoko and the 
San Diego pair. Differences were noted in the 
frequency of observed sleep and in swinging 
by the hands. Both of these differences may 
be the resultant of variable environmental 
and observational procedures. It was not 
feasible for us to observe night behavior, 
and swinging was made difficult for Oka and 
Makoko by the absence of a place suitable 
for that kind of activity. The complete ab- 
sence of nest-building in the Bronx pair is 
also related to the lack of adequate materials. 
Both Carpenter and Yerkes report that it 
was a fairly common behavioral pattern in 
their subjects. 

The observations on handedness in the 
Bronx gorillas are not comparable to other 
studies since this item was not listed by Car- 
penter. Oka was observed to make differen- 
tial use of her hands on 313 occasions and 
Makoko 184 times. In both animals, the right 
hand was more frequently employed regard- 
less of the nature of the activity. The fre- 
quency of use of this hand was 54% as com- 
pared with the report by Yerkes (6) who 
found that Congo used her right hand some 
66% of the time. In Congo’s case the left foot 
was preferred to the hand, whereas in our 
gorillas there was relatively little pedal 
manipulation. 


B. Eating, Drinking and Elimination; 

In the presence of an abundance of food, 
Oka and Makoko both showed a form of be- 
havior somewhat akin to the hoarding of rats 
and lower mammals. The gorillas would 
Sweep the food into a heap with either the 
hands or feet. The heaped food was then ex- 
amined, tossed around or eaten. This behay- 
lor 1s not mentioned in any other report on 
the gorilla and may well be the unique result 
of the absence of manipulatible material in 
the cages in the Bronx Zoo. Placing of the 
longer-stalked fruits and vegetables on the 
heads of the gorillas was a frequent after- 
math of the in-gathering of the material. _ 


1949] 


An interesting aspect of the behavior of 
the isolated animals was a relatively infre- 
quent passage of food from Oka to Makoko 
through the bars of the intercommunicating 
rill between the two cages. The initiation 
of this activity usually came from Oka and 
was noted particularly on the several occa- 
sions when Makoko had been deprived of his 
jusual rations because of diarrhea or other 
inealth considerations. In such circumstances, 
Oka was observed forcing potatoes and cab- 
ibage through the double grill. Makoko did 
mot seem to be particularly interested in the 
inserted foods. This behavior was seen on 
three occasions. 

The drinking of water is a form of be- 
ihavior common both to our animals and to 
those studied by Carpenter. According to 
Yerkes, Congo drank but little water. The 
manner of drinking in the Bronx animals 
ywas to bend over the fountain and suck the 
ywater into the mouth. Although there was no 
opportunity to study comparative satisfac- 
‘tion from milk and water, it is the opinion 
iof the authors that the milk-egg liquid was 
-preferred. 

Regurgitation of the milk-egg mixture was 
almost invariable. Following the feeding the 
fanimals would typically squat on their 
thaunches, lean forward, and regurgitate some 
if not all of the milk. The gorillas then would 
-examine the liquid manually and eventually 
bend all the way and lick up the regurgitated 
‘material. The time interval after ingestion 
/varied somewhat but was in the neighbor- 
‘hood of 45 seconds. Some chemical changes 
‘took place during the brief digestive stay 
‘for the milk was usually curdled. This pat- 
‘tern is seen not only in the gorillas at the 
‘Bronx Zoo but also in the chimpanzees. 
/ Whether or not this is a primate characteris- 
‘tic and analagous to the similar behavior of 
‘the pre-socialized human infant or whether 
/it is unique to the subjects in captivity re- 
‘mains a matter for further research. 

Voided fecal material was commonly 
‘handled both by Oka and Makoko and fre- 
‘quently was used to throw at the keepers, 
‘the observers or the public. Handling was 
casual and seemingly tactually motivated, for 
the feces were not examined nor used except 
for throwing. Since the keepers made heroic 
efforts to keep the cages clean, the oppor- 
tunities for greater concentration on feces 
were limited. Carpenter makes no mention 
of this type of behavior. Urination was a 
casual affair and no localization of territory 
for this or for defecation was noted. 


C. Self-oriented Activity. 

Self-manipulation of parts of the body was 
a common form of activity in both Oka and 
Makoko. The parts of the body selected for 
handling or fingering were not consistent, 
with the exception of the lack of attention to 
or focus on the external genitalia. The major 
phase of activity during which handling was 
observed was while the gorillas were lying 
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on their backs or stomachs, when parts of the 
body such as the lips, ears, eyebrows and nose 
would be held. The absence of genital ma- 
nipulation may well be the result of the small 
size of the external genitalia of the gorilla, 
as described by Carpenter and Goss. 

Manipulation of objects in the environ- 
ment is a frequent finding wherever gorillas 
have been studied. Carpenter and Yerkes 
mention this behavior pattern and it was 
noticeable in the animals at the Bronx Zoo. 
The female, Oka, showed some tendency to 
manipulate and examine with greater fre- 
quency than her cage mate. In the absence 
of a variety of objects to examine, the fre- 
quency of occurrence of this activity is all 
the more remarkable. 

The attitude of the gorillas toward the 
water fountain has already been described. 
An observable difference was noted in the 
behavior toward drinking water and that 
emanating from the pressure hoses used in 
cage cleaning. As indicated above, in the dis- 
cussion of daily routine, water was used to 
separate the gorillas and to urge them toward 
the shift cages. The initial reaction to the 
stream from the hoses was retreat and ex- 
citement. However, once wet, the animals 
would face into the water and jump up and 
down. The keepers reported that the animals 
would on occasion approach more closely to 
the nozzle of the hose when thoroughly wet. 
No shaking of the body after the bath was 
seen during the periods of observation. 

Self-grooming does not seem to be a domi- 
nant activity in the lives of either the San 
Diego or New York gorillas. To what extent 
the absence of this form of self-manipulation 
is a function of the cleanliness of the en- 
vironment and the animal is not established 
by our observations but, as will be noted 
later, grooming as a pattern of behavior 
is markedly less present in the gorillas under 
study than in other primates at the Zoo. 


D. Inter-individual Behavior. 


The data in this section were obtained 
during those periods when the animals were 
together in the same cage. To the extent that 
the opportunity for such interaction was 
limited, the enhancement of activity during 
the periods of joint occupancy of the cage 
may be a function of the limitation of time 
during which the two animals could interact. 

Both in Carpenter’s study and in ours, the 
major forms of inter-individual activity were 
running, chasing and wrestling. These be- 
havior patterns were well marked and almost 
stereotypical in appearance. Chasing was 
especially vigorous when the cage floor was 
wet and the gorillas spent much time sliding 
in a pronograde posture from one end of the 
cage to the other. Initiation of this activity 
was fairly evenly divided between Oka and 
Makoko. Wrestling, too, was not started con- 
sistently by either male or female. A domi- 
nance pattern was not apparent. 

The sequence of individual motor acts in 
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TABLE II. 
Comparative Behavior of Oka, Makoko and San Diego Gorillas.* 


Frequency of Occurrence in 
Behavioral Classification San Diego Oka Makoko . 
A. Posture and Locomotion 
Walking, pronograde a6 i “IF ap a + aad 
Walking, upright 7 onkisege i cae ara ta 
Running, pronogr Aue SEN Oy ND + 5 
R ing, uprig 
Standing, pronograde Pas eee ie 
ee knee reais Pole +h 
Climbing ae - m2 HA 
Swinging by hands By i re 
Siding A ae if rah 
Sete ND 46% 46% 
Left-handedness ND 54% 5406 
Right-handedness 0 vill 
Lying down gage ay z + en v 
Sleeping 
Nest Building + NP NP 
B. Eating, Drinking and Elimination 
Gathering food in heaps ND ++ cs 
Sharing food with cage mate O oh Pee, 
Drinking water +++ ++ ash 
Drinking milk +++ ++ “ 
Regurgitation of milk ND ++ + 
Handling of feces _ ND + + 
Attention to urination ND + + 
C. Self-oriented activity (Play?) 
Self-manipulation (non-genital) ++ ++ Bes 
Manipulation of genitalia O oO 
Manipulation of objects } +++ +4  e 
Manipulation of food (non-eating) _ND ++ ++ 
Attitude toward stream of water positive ++ 4. aa 
Self-grooming ++ me a: 
D. Inter-individual behavior 
* Chasing +++ +++ +++ 
Wrestling +++ +++ +++ 
Grooming esi abs are af ae 
Inspection and manipulation of genitalia QO O + 
_ Presenting O oO O 
Mounting O re) O 
Bed eee O 9 ght 
est thumping + +} 
Vocalizing ++ ND ND 
Dominance + + + 
E. Observer-oriented behavior 
Throwing of feces ND rs ven’ 
Throwing of non-fecal material D Re pe 


Attentional responses 
Vocalization > 


5 / 


* Key to symbols : 
: O—Never observed or reported 
-+—Little in frequency or amount 
-++ +—Some or fairly frequent 


the wrestling behavior was free of pattern- 
ing and seemed to consist of random grap- 
pling at the anatomical point nearest to the 
initiator of the behavior. When the actions 
of either animal seemed to approach the point 
at which roughness would ensue, the animal 
at the moment on the receiving end would 
detach itself and a period of resting would 
follow. Of all the behavior noted in this 


N 
positive ++ | negative ++ | negative ++ 
| ae ND ND 


+--+ -+-Great deal, very frequent 
ND—No data reported 
NP —Not possible in the environment 


study, wrestling was the most dramatic and 
illustrative of the great strength of the 
gorillas. As a rule, there were few vocaliza- 
tions during the bouts. 

_ Social grooming, certainly, does not seem 
to be as predominant in the behavior of the 
gorillas as in the case 
tives of the 


of other representa- 
great apes or other primates. 


Carpenter likewise observed little of this sup-— 


& 


posedly socially oriented activity. It is pos- 
sible that in the four animals for which data 
hare available, the age and sex differences 
wwere not sufficiently well established to facili- 
tate the appearance of this type of social 
interaction. It may also be possible that 
there is a real species difference in such be- 
havior. 

Genital manipulation and exploration in 
the paired situation was not frequently ob- 
served. It was seen only three times in Oka 
hand Makoko and was not reported for the 
San Diego pair. In the Bronx specimens, the 
initiator was always the male. This may be 
ha reflection of the relatively greater maturity 
of Makoko. So, too, in our gorillas, mounting 
hand pelvic thrusts as precursors of mating 
pbbehavior were almost completely absent dur- 
ling the periods of observation in New York. 
Carpenter saw none of this at San Diego, but 
his animals were both males. The one in- 
stance of pelvic thrusts by Makoko occurred 
iduring a wrestling bout and was not repeated 
mor invited by Oka. 

Chest-thumping was much more prevalent 
iduring the periods of paired activity than 
ywhen the animals were in their own cages. 
‘The causal sequences leading up to the 
thumping could not be determined for Oka 
wand Makoko although the observers were all 
of the opinion that the behavior was socially 
poriented and significant. Some writers have 
suggested that thumping of the chest is a 
sign of well-being and general euphoria. 
\Yerkes states that the behavior is a sign of 
“Gmpatience or other mild dissatisfaction.” 
here was clear evidence of neither causal 
msequence in our observations. The range of 
vsituations during which the thumping was 
nobserved varied so widely that no specific 
factor can be assigned as the reason for its 
bexistence. The only statement that can be 
mnade from our data is that the male, Makoko, 
mengaged in chest-thumping more frequently 
than did Oka and accompanied the beating 
ith vocalizations more frequently than his 
pcompanion. 

In the absence of sound-recording devices, 
idescription of vocalization is difficult. Fur- 
thermore, the public space was somewhat 
»soundshielded by the glass partition sepa- 
‘rating the animals from the observers. In 
nour experience the occurrence of this activity 
ywas less than that mentioned by Carpenter. 


LE. Observer-oriented Behavior. 


_ The types of audience-attentive behavior 
observed in the Bronx Zoo consisted mainly 
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of the throwing of feces or food at the glass 
plate between the cage and the visitors. The 
Same aggressive behavior was noted during 
an attempt to get photographs of the ani- 
mals. Visitors invariably tried to attract 
attention from the gorillas by tapping on the 
glass partition and by yelling. The effect of 
such devices was negligible. This difference 
between our data and Carpenter’s may well 
be the result of the more restrictive condi- 
tions of the gorillas’ environment in the New 
York Zoo. 


VII. SUMMARY. 

This report describes the behavior of two 
pre-adolescent lowland gorillas in the New 
York Zoological Park during the summer of 
1948. Oka, then an eight-year-old female, and 
Makoko, a ten-year-old male, were observed 
in their regular living cages when alone and 
when placed together. 

A check-list was prepared and regular 
half-hour periods of observation were sys- 
tematically made. Significant behavioral 
items were compared for the sessions when 
the animals were alone and when they were 
together. Comparisons were also made with 
the data collected by Carpenter from two 
male mountain gorillas in the San Diego 
Zoo. 

The descriptive material obtained during 
the period of observation should serve as a 
base line from which to note variations aris- 
ing from the maturation of the two gorillas 
in the years to come. 
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EXPLANATION OF THE PLATES. 
PYAT® I. : ie 
Fic. 1. Makoko, the male lowland gorilla in “a 
the New York Zoological Park. Esti- ee 
mated age, 11 years; ren 408. 955 Mb ae iG 
pounds, i? 
PLATE II. Aj 
Fic. 2. Oka, the female lowland gorilla in the i, 
New York ose ee Park, is still AZ 
friendly and gentle with her keeper at dat aan 
the palin age of 9 years. Her an 
weight is 282 pounds. —— 
Fig. 3. Oka playing with her keeper. 
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Migration of Papilionidae at Rancho Grande, North-central Venezuela.’ 


WILLIAM BEEBE. 
Director, Department of Tropical Research, New York Zoological Society. 


(Plate I; Text-figure 1). 


[This is one of a series of papers resulting 
om the 45th, 46th and 47th Expeditions of the 
partment of Tropical Research of the New 
wrk Zoological Society, made during 1945, 1946 
d 1948, under the direction of Ur. William 
ebe, with headquarters at Rancho Grande in 
e National Park of Aragua, Venezuela. The 
peditions were made possible through the 
merous cooperation of the National Govern- 
ent of Venezuela and of the Creole Petroleum 
orporation. 
[The characteristics of the research area are 
brief as follows; Rancho Grande is located 
north-central Venezuela (10° 21’ N. Lat., 67° 
’ W. Long.), 80 kilometers west of Caracas, 
- an elevation of 1,100 meters in the undis- 
irbed montane rain forest which covers this 
art of the Caribbean range of the Andes. The 
igration flyway of Portachuelo Pass, which is 
so the water-shed between the Caribbean and 
ake Valencia, is 200 meters from Rancho 
rande. Adjacent ecological zones include sea- 
mal forest, savanna, thorn woodland, cactus 
‘rub; the fresh-water lake of Valencia and 
arious marine littoral zones. The Rancho 
rande area is generally subtropical, being uni- 
yrmly cool and damp throughout the year be- 
ause of the prevalence of the mountain cloud 
ap. The dry season extends from January into 
pril. The average humidity during the expe- 
itions, including parts of both wet and dry 
sasons, was 92.4%; the average temperature 
ing the same period was 18° C; the average 
sual rainfall over a five-year period was 
14 cm. The flora is marked by an abundance 
mosses, ferns and epiphytes of many kinds, 
ell as a few gigantic trees. For further de- 
see Beebe and Crane, Zoologica, Vol. 32, 
, 1947. Unless otherwise stated, the speci- 
ns discussed in the present paper were taken 
the montane cloud forest zone, within a 
adius of one kilometer of Rancho Grande.] 
For an account of Portachuelo Pass, to- 
ether with a general introduction to the 
oups of migrating insects and migrating 
ors see “Insect Migration at Rancho 
ade,” by William Beebe, Zoologica, 1949, 
84, No. 12, pp. 107-110. ; 
n Volume 26 of Novitates Zoologicae, 
J. Kaye has a paper entitled “A Geogra- 
‘Table to show the Distribution of the 
ican Papilios.” Under the heading 
zuela, North,” (pp. 852-355), the au- 
ts thirty-one species. In a letter Dr. 
ichy of Caracas sends me a list of 
ne species of this family which he 


has collected in northern Venezuela. A con- 
tinuation of this coincidence is that each list 
contains seven species not found in the other 
ist. 

Both lists contain all the species which we 
took migrating through Portachuelo Pass, 
with the single exception of crassus which 
Lichy does not mention. 

In the limited width of twenty meters of 
Portachuelo Pass, and allowing a height of 
net reach of a maximum of five meters, we 
captured seventeen species of Papilio. This 
area may be considered, not unrealistically 
nor unconservatively, as, at the most, a mil- 
lionth of the extent of north Venezuela. Yet 
within this relatively microscopic bit of 
Andean air, we secured almost half the pa- 
pilios so far recorded from the entire north- 
ern part of the country. Thus,. in the con- 
sideration of this family of butterflies, we 
are made to realize the wide-spread, impel- 
ling, migrational force affecting this group 
of insect life. 

So much of this migration—its causes and 
extent—is at present unknown, that every 
verifiable fact is of value. Reviewing the 
known distribution of the seventeen species 
of Papilio migrants, we find that most of 
them extend from Mexico to Paraguay, south 
Brazil or Argentina. The distribution of the 
subspecies, however, presents a very differ- 
ent picture, and a very significant one in its 
over-all pattern. In twelve out of the seven- 
teen, the subspecific range is confined to 
Colombia and Venezuela, with a few exten- 
sions to adjacent territory. Thus we may 
expect to find the northern point of origin 
of the movement of these forms a relatively 
short distance away. 

The twelve subspecies of Papilio with lim- 
ited distribution are as follows: 

anchises osyris 
anchisiades anchisiades 
agesilaus agesilaus 
arcas arcas 
cleotas coroebus 
erithalion zeuxis 
lycophron hippomedon 
paeon thrason 
polyxenes americus 
protesilaus archesilaus 
sesostris tarquinius 
torquatus orchamus 
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The remaining five forms of Papilio with 
wider distribution are: 
belus varus 
Crassus 
phaon 
polydamus polydamus 
thoas neacles 
Let us take as an example Papilio agesilaus 
agesilaus or, as I called it before identifica- 


tion, Small Zebra Swallowtail. I recorded: 


seven individuals captured and fifty-eight 
seen with certainty. Added to this number 
were the many papilios glimpsed too briefly, 
flying too high or too fast to be recognized as 
to species, and also those which must have 
passed during the hours of our absence from 
the pass. It was heartbreaking to realize 
what a minute fraction we could honestly 
record by sight identification, yet there is 
no other way, at present known, to glean 
definite, general knowledge of this phase of 
the lives of these splendid insects. Without 
exception, all sight-named species were sub- 
sequently confirmed or discarded by compari- 
son with captured, definitely classified speci- 
mens. 

In this as in some other species, the small 
number of records from the year 1946 and 
their entire absence from 1945 by no means 
indicates the absence of the species on migra- 
tion, but only reflects our non-recognition of 
the importance of the Portachuelo Pass 
migration during the early years, and con- 
sequent slight attention paid to this phenom- 
enon. An ultimate summary of the relatively 
few, disconnected observations made during 
1945 and 1946 reveals a general. movement 
on a scale equal in magnitude and as all-em- 
bracing of insect orders as we recorded dur- 
ing 1948. 

‘The mere recording of the capture of 

seventeen species of Papilio on migration is 
a worth-while fact, and when more and more 
individuals are taken on suceeding days and 
weeks the phenomenon is enhanced in in- 
terest. In few or in large numbers the insects 
continue to fly past, slowly or circling: or 
alighting out of reach. As in the case of 
many other organisms, the time has come 
when sight records must be used to supple- 
ment specimens in net, envelope and-cabinet. 
Ornithologists in general and British ento- 
mologists in particular have gone far in sight 
identifications, while at the same time main- 
taining as perfect accuracy as possible with 
man’s fallible eyesight and only too human 
brain. ' ; 
_ At the end of our many months of collect- 
ing and observation at the pass, I found, in 
my Journal, a significant assemblage of 
shorthand names of papilios. They were, of 
course, essentially personal, stimulated by 
mental comparisons with swallowtails fami- 
liar to me elsewhere, or in the case of strange 
tropical forms, by. outstanding wing shapes, 
size, patterns and colors. _ 

Lepidopterists' recognize three “natural 
groups” into which papilios may be divided. 
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These are based on various factors such as 
larvae, pupae, microscopical imaginal dis- 
tinctions and/or food-plants. Our migrant 
species fit into these three groups as follows: 
ARISTOLOCHIA: sesostris, erithalion, an- 
chises, arcas, polydamus, belus and crassus. 
FLUTED: polyxenes, thoas, paeon, lycophron, 
anchisiades, torquatus and cleotas. KITE: 
phaon, agesilaus and protesilaus. 
Consideration of this arrangement shows 
no logical, technical or scientific agreement. 
This is only to be expected in sight identifi- 
cation, which can take no account of sexual 
relationships, or parallelisms, or the superfi- 
cial resemblance brought about by mimicry, 
_After final identification of the seventeen 
species of Papilio migrants, I arranged 
mounted specimens of all in a-large insect 
drawer, placed this upright on:a chair in 
good light and studied them from a distance 
of ten meters. From this distance I made 
the following key: ae oe 


A—WHITE AND BLACK | | 
-a—Small: agesilaus agesilaus | 
-_, b—Large: protesilaus archesilaus 


B—YELLOW AND BLACK 

| a—Yellow-banded. oo 
.  Broad-band-plus-spot; small: tor- 

vu Nol .quatus, orehamus, male... ~..° 
-\ °.. . Broad-band,. medium: lycophron 
. “o.. * vhippomedon, male-.. 3. 2-\22-- 
- ......Narrow-band: paeonthrason.... — 
croc) thea’ neacles 


a i? 
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b—Yellow-spotted 
Small: polyxenes americus 
Medium: polydamus polydamus 
Large: cleotas coroebus 


—RED AND BLACK (Hindwing) 

a—Cream-spot-forewing 
sesostris tarquinius, female 
erithalion zeuxis, female 
anchises osyris, female 
arcas arcas, female 
torquatus orchamus, female 

b—Green-spot-forewing 
erithalion zeuxits, male 
anchises osyris, male 
arcas arcas, male 

c—Black-forewing 
anchisiades anchisiades 


J)—-GREEN AND BLACK 
a—Green-forewing 
sesostris tarquinius, male 
b—Green-hindwing 
phaon 


7—BLACK (Dominantly) 


belus varus 
Crassus 
lycophron hippomedon, female 


I compared this key with the names made 
ip on the spot in the field, and found a grati- 
ying agreement in species recognition. The 
lifferences were chiefly substitution for pat- 
erns and colors of the names of northern 
pecies suggesting resemblances, species 
vith which I had long been familiar in the 
astern United States. For example, age- 
ilaus agesilaus was “small ajax or zebra,” 
olyxenes americus was “small asterias,” 
nd thoas neacles was “cresphontes-like,” etc. 

I cite all this as in no way directly possible 
yr in the same detail applicable for use by 
another observer, but merely to show a 
‘framework upon which can successfully be 
erected an observer’s sight key. Further 
‘omments, in greater or less detail, will be 
found under the treatment of many of the 
species. 

My special thanks go to Mr. Henry Flem- 
ng, entomologist of our Department of Trop- 
cal Research, for many direct observations 
and for frequent corroboration of my own. 
[In addition I am beholden to him for looking 
ip distribution data and for painstaking 
Wotification of all the species. 


Papilio anchises osyris Felder. 


Species Range: Colombia to Brazil, Bolivia 
and Paraguay. 

Subspecies Range: Venezuela. 

Field Characters: Both male and female 
indistinguishable in the field from erithalion 
zeuxis. Therefore all specimens observed 
and not taken are combined under the two 

ecies. Compared with arcas arcas the male 
lacks bright green forewing spot, and the 
female has a decidedly larger, 4-celled fore- 
wing cream spot. - 
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Number and Sex: Both sexes taken ; eight 
males, five females. 

Date: April 18 to July 29. 

Condition: All taken were fresh. 

Record of Captures: 1945— July 15 
(male); 18 (female). 1946—April 13 (male, 
km. 20). 1948—April 29 (male); May 1 
(female), 31 (female); June 6 (male and 
female) ; July 17 (male, km. 30), 23 (male, 
ae 15), 29 (female at Pass, 2 males, km. 

Combined Sight Records: anchises and 
erithalion: (Total 62). 1946—May 27 (4 
females) ; June 29 (2 females). 1948—May 
26 (4 females) ; June 4 (11 females passed 
in 10 minutes), 15 (4 females resting on 
shrubs), 22 (5 seen); July 2 (12 females), 
9 (14 males, 3 females), 29 (3 females). 


Papilio anchisiades anchisiades Esper. 

Field Name: Red-spot Black. 

Species Range: Mexico to southern Brazil. 

Subspecies Range: Colombia to Bolivia 
and Para (Brazil). 

Field Characters: Black with red on hind- 
wing. Closest in field appearance to wholly 
black lycophron hippomedon. 

Number: 2 specimens taken, a male and a 
female. e 

Notes: This black-forewing-red-hindwing 
papilio came through the Pass with what 
were taken and identified as female arcas 
arcas and anchises osyris, all captured to- 
gether. 

Record of Captures: A male in frightfully 
worn condition collected on April 18, 1945, 
No. 45456. A second individual, a female, 
taken at the Pass May 1, 1948, No. 48474. 


Papilio agesilaus agesilaus Guerin. 


Field Name: Small Black-and-white Zebra 
Swallowtail. 

Species Range: Mexico to Paraguay. 

Subspecies Range: Magdalena Valley, Co- 
lombia, to northern Venezuela. 

Field Characters: Unmistakable resem- 
blance to our northern ajax or zebra. The 
only optically related species is protesilaus 
archesilaus, but. the present species is much 
smaller (forewing 43 mm..as compared with 
53 mm.). The difference easily recognizable 
when either species is close at hand or near 
other butterflies. 

Number: Total recorded 58. Seven taken 
(48548, 48731, 481344, 481494). 

Sex: Both sexes taken. 

Date: From April 29 to July 26. 

Frequency: Recorded on seventeen days. 
Moderately but markedly gregarious. Two- 
thirds of agesilaus were recorded in groups 
of 4 to 8, while one-third appeared singly or 
in twos. Oke : 

Flight: Except when alarmed or fighting 
against a strong head wind, the flight was 
unhurried and wavering, always steadily 
south, | ie ey pore’ 

Condition: With one exception all that I 
saw hovering or resting atthe Pass were in 
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good condition, with both long slender tails 
visible to the naked eye or through three- 
power binoculars. No. 481344, taken July 
26, 1948, at kilometer 16, was badly muti- 
lated, with one tail missing. Dissection re- 
vealed that this male had already mated. 

Record: 1946—May 26 (2 seen), 27 (2 at 
Pass, 3 at km. 20), 30 (6 singly). 1948— 
April 29 (2); May 14 (1 taken), 21 (4 seen, 
1 taken), 23 (1 taken), 24 (4), 26 (4),,31, 
(8); June 6 (1), 17 (2 taken), 19 (2); July 
13 (4), 16 (2), 23 (1 taken km. 16), 24 (6), 
26 (1 at Pass, 1 at km. 16). 


Papilio arcas arcas Cramer. 

Field Name: Green-spot (male). Two- 
celled-cream-spot (female). 

Species Range: Mexico to Colombia, Vene- 
zuela and the Guianas. 

Subspecies Range: 
Guianas. 

Field Characters: Closest to anchises and 
erithalion, from which it differs in the bright 
green forewing spot in the male, and the 
smaller, two-cell forewing spot in the female. 
It is also close to the exceedingly rare tor- 
quatus orchamus. From the male sesostris 
tarquinius this species differs in the red on 
the hindwing. 

Number: Total recorded 277. Twenty-one 
taken. 

Sex: Both sexes taken. In 1946 only fe- 
males were seen or taken. In 1948 females 
were dominant from May 1 to June 17, and 
males from July 6 to July 22. 

Date: May 1 to July 22. 

Frequency: Recorded on 20 days: 1 (15 
times), 2 (4 times), 4 (once), 6 (twice), 7, 
18, 14, 16, 18, 29 and 85. Decidedly gregari- 
ous, occurring singly and in twos nineteen 
times, comprising one-fourteenth of the total 
number passing in larger numbers—from 
4 to 85. As mentioned above, the sexes showed 
a decided segregation. The flocks were us- 
ually compact waves. 

Flight: Rather low and fluttering. 

Condition: Most of arcas observed were 
in fresh condition, decidedly unworn. 

Extent of Migration: On four separate 
days specimens of this species were taken 
both at the Pass and at kilometer 20, well to 
the south, and at kilometer 35, half way to 
the coast to the north. 

Record: 1945—July 3 (3 taken), 16 (2 
seen, 1 taken, Limon). 1946—May 28 (27 
seen, 2 taken), 29 (7 at Pass, 6 at km. 20), 
June 4 (female), 22 (female) ; September 7 
(84 in half an hour, 1 taken). 1948—May 1 
(female), 4 (6 females), 5 (male), 28 (fe- 
male) 29 (female); June 6 (2 males, flock 
of 18 females), 17 (16 females flying low), 
22 (male and female), 28 (28 females) ; 
July 6 (2 males), 9 (male caught and eaten 
by bat falcon, 21 males seen), 14 (7 males), 
15 (11 males, 3 taken), 16 (13 seen, four 
fighting in midair), 19 (4 males, 1 taken 
km, 15), 22 (2 males, 1 taken km. 35). 


Venezuela and the 


Black. 


together. 


1948—May 29 (1 seen); July 4 (4 seen at 
8:30 A.M.), 14 (1 taken), 16 (3 taken), 21 
(2 taken, 3 seen), 26 (1 taken, 2 seen km. 
16); August 4 (1 taken). 


low in forewing; hindwing blue-black. 


seen together. 


30 (5 seen); July 8 (3 seen), 9 (2 see 
alighted, 2 taken, 5 seen km. 31). 


Venezuela. 
Asterias, or polyxenes americus, with fore- 


wing 67 mm. as compared with 40 mm. A 
very distinct species. 


female. 


concealed bluish-white anterior border of 
hindwing. : 7 


form lepidus taken on July 21, 1948, N 
481538. Twenty more, distinctly seen, passed 
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Papilio belus varus Kollar. | 


Species Range: Mexico to Bolivia anc} 
| 


Para (Brazil). 


Subspecies Range: Guatemala to northeay 


Venezuela and Ecuador. 


Dichromatic Female, form latinus Felderf 


Field Name: Greenish-hindwing-bang 


if 


Field Characters: Black, with a curvecy 


‘and of large, yellow-green spots on hindi 
wing. 


Number: Total recorded 19. Eight taken} 
Sex: Females only taken. 

Date: May 29 to August 4. | 
Frequency: Taken singly. Five once seeng 


Condition: Fresh. 
Record: 1946—July 7 (1 seen km. 20) 


Dichromatic Female, form varus Kollar. 
Field Name: Cream-spot-forewing Black. 
Field Characters: Irregular splash of yel 


Number: Total recorded 18. Three taken. 
Sex: Females only taken. 
Date: May 30 to July 26. 
Frequency: On two occasions, five were 


Condition: Fresh. 
Record: 1948—April 29 (1 taken); Ma 


Papilio cleotas coroebus Felder, form dione 
Rothschild and Jordan. 

Field Name: Large Asterias Swallowtail. 

Species Range: Costa Rica to Brazil. 

Subspecies Range: North Colombia and 


Field Characters: Rather like a very large 


Number: Total recorded 19. One taken. 
Sex: The single specimen taken was a 


Date: May 26 to July 17. 
Record: 1948—May 10 (4 seen), 26 (2 


Papilio crassus Cramer, male form lepidus 
Felder. 
Field Name: Black Philenor. 
Species Range: Costa Rica south to Brazil. 
Field Characters: Wholly black except for 


Number: Total seen 23. One taken. 
Record: A single male specimen of the 
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; the same time, all out of reach. On the fol- 
wing day, July 22, two more of these black 
apilios were seen. No other record. 


Papilio erithalion zeuxis Lucas. 


i Species Range: Costa Rica to Colombia 

id northern Venezuela. 

Subspecies Range: North Venezuela and 
olombia. 

Field Characters: Both sexes indistin- 
uishable from anchises osyris. Differs from 
reas arcas in male lacking forewing green 
pot, and female with larger, 4-celled fore- 
ing cream spot. 

Number: Total number taken 14. 

Sex: Both sexes taken. 

Date: June 29 to July 24. 

Condition: All freshly emerged. 

Record of Captures: 1945—July 3 (female 
kken, Limon). 1946—June 29 (female, km. 
0); July 7, 8 and 10 (Each day 1 female 
hken, km. 20). 1948—July 9 (3 males, km. 
1), 14 (male), 15 (male), 17 (2 females), 
53 (female, km. 15), 24 (female). 

For joint sight identification records with 
uchises osyris, see under latter species. 


Papilio lycophron hippomedon Felder. 


Field Name: Male, Broad-band Medium 
ez. Female, Black Troilus-like Swallow- 
iil. 

Species Range: Mexico south to Argentina 
nd Uruguay. 

Subspecies Range: Colombia and northern 
“enezuela. 

Field Characters: Male can be confused 
nly with the very rare, smaller, yellow-spot 
orquatus orchamus; female recalling a mel- 
nistic troilus or phaon with black hind- 
ings. 

Number: Total recorded 20. Eight taken. 

Sex: Both sexes taken. 

Date: May 10 to July 20. 

Record: 1946—May 27 (2 at Pass, 2 km. 
0, all males). 1948—-May 10 (3 males seen), 
1 (female taken), 23 (male taken), 24 
male taken), June 6 (2 females taken), 17 
2 males taken), 29 (4 males seen); July 
0 (male seen), 20 (male taken). 


Papilio paeon thrason Felder. 


Field Name: Rare Cresphontes-like Swal- 
ywtail. 

Species Range: Mexico south to Argen- 
ina and Uruguay. : 

Subspecies Range: North Colombia and 
‘enezuela. : : 

Field Characters: Indistinguishable in the 
eld from thoas neacles, but as only a single 
pecimen of paeon thrason was taken, com- 
ared with more than one hundred of thoas, 
am assuming that all Cresphontes-like 
apilios observed were of the more abundant 
pecies. 


1 May 23, 1948, No. 481539, in extremely 
rm and worn condition. It was captured 
the Pass at 12:30 P.M., the day being 
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warm and sunny with a Force 4 wind from 
the south. 


Papilio phaon Boisduval, aberration 
metaphaon Butler. 

Field Name: Philenor-like Swallowtail. 

Species Range: Mexico to Ecuador and 
Venezuela. 

Field Characters: This is the only black 
papilio with green on the hind wings. 

Number: Total recorded 254. Seven taken. 

Sex: Both sexes taken. 

Date: April 13 to July 21. 

Record: 1945—May 24 (1 taken). 1946— 
(September 9, numbers of these black pa- 
pilios with large green spot on the hind 
wings were flying too high to catch. Several 
alighted and allowed detailed study with 
Number three glasses. Counted 228 and 
missed many more.) 1948—April 13 (male 
taken km. 20), 16 (male taken), 27 (male 
taken, km. 20), 29 (female taken at Pass) ; 
July 21 (2 taken, 19 seen). 


Papilio polydamus polydamus Linnaeus. 

Field Name: Medium Asterias Swallow- 
tail. 

Species Range: South Atlantic states, 
West Indies and south to Argentina. 

Subspecies Range: Georgia south to 
Buenos Aires. 

Field Characters: Differs to the eye from 
polyxenes americus in the field by the single 
instead of double line of yellow spots across 
all wings. Another distinction is the larger 
size. 

Number:: Total recorded 177. Nine taken. 

Sex: Both sexes taken. 

Date: May 15 to July 26. 

Frequency: Decidedly gregarious. One- 
eighth passed singly or in a scattering up 
to five individuals. Seven-eighths were ob- 
served in flocks of ten to forty-eight. 

Record: 1946—May 27 (2 seen). 1948— 
May 15 (5 seen), 29 (female taken) ; June 6 
(female taken), 22 (11), 30 (female taken, 
48 passing, 2 seen at km. 21). July 9 (female 
taken), 10 (2 males taken, 16 seen. 2 taken 
km. 31), 11 (14 flurry, 1 single), 14 (1 taken, 
23 seen), 17 (10 seen km. 30), 18 (8), 19 
(3), 22 (3 km. 35), 26 (27 seen). 


Papilio polyxenes americus Kollar, form 
melasina Rothschild and Jordan. 

Field Name: Small Asterias Swallowtail. 

Species Range: Canada south to Cuba and 
Peru. 

Subspecies Range: Colombia, Venezuela 
and northern Peru. : 

Field Characters: Under a new name this 
proved to be the same species as our northern 
Asterias. The only other resembling migrant 
butterfly was the markedly larger polydamus 
polydamus. 

Number: Total observed 34. Although ob- 
served on ten occasions during two seasons, 
only three specimens were taken. 
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Date: March 25 to July 20. 

Frequency: 1, 1, 1, 2, 2, 2, 3, 3, 3, 6, 6. 

Note: Three perfect specimens on June 5, 
after rain, clung to the extreme ends of large 
leaves. The wings were flat and expanded, 
with the fore edge straight across so that the 
transverse band and spots were continuous. 

Record: 1946—March 25 (1 taken, km. 
21); April 19 (1 taken, km. 21); May 28 
(2 seen at Pass). 1948—April 29 (3 seen); 
May 4 (6 flying together), 28 (2 seen) ; 
June 5 (3 seen), 6 (3 seen) ; July 19 (6 seen), 
20 (1 taken at Pass), 22 (6 seen at km. 35). 


Papilio protesilaus archesilaus Felder. 
Field Name: Large Zebra Swallowtail. 
Species Range: Mexico to Paraguay. 
Subspecies Range: Colombia, northern 

Venezuela and western Ecuador. 

Field Characters: Larger than (forewing 
53 mm. as compared with 43 mm.) but in 
general similar to agesilaus. Size difference 
quite apparent when near, but not when 
flying high, away from other known butter- 
flies. At least fifteen individuals were not 
counted because of uncertain sight identifi- 
cation. 

Number: Total recorded 42. Three taken 
(48543). 

Sex: Males only were taken. The female 
seems to be quite unknown. 

Date: Recorded on migration from April 
29 to July 19. 

Frequency: The relative gregariousness 
corresponds to that in agesilaus. More than 
five-sixths were in 4 to 12 groups, and six 
only seen as solitary or dual migrants. 

Condition: All observed in detail appeared 
fresh and perfect. 

Additional Notes: The flurry of 12 large 
zebras on May 30, were in a compact body, 
and at a time when neblina and rain, while 
light, were continuous enough to discourage 
all other migrants. Yet these great swallow- 
tails flew steadily at a height of about 12 
feet, up to and through the Pass and down 
into the fog on the south slope. 

The actions of six which passed on May 
26 were typical. All flew slowly and with 
slightly wavering flight at 10 feet, until I 
swooped futilely at them with the net when 
all swerved sharply out and down, two pene- 
trating the underbrush and working their 
way separately through the Pass before ris- 
ing into the free air again. Three were fol- 
lowed with the glasses far down the south 
slope. 

‘Record: 1946—May 27 (1 seen, 1 at km. 
20), 29 (4 seen, 1 taken). 1948—April 29 
(4); May 1 (8), 4 (1 taken), 10 (1), 21 (5 
seen, 1 taken), 26 (6), 30 (12); July 19 (1 
at Pass, 1 at km. 15). 


Papilio sesostris tarquinius Boisduval. 
_ Field Name: Male, Green-spot Black. 


Species Range: Mexico ¢ age : 
tral Brazil. o to Bolivia and cen 


Zoologica: New York Zoological Society 


» Condition: All freshly emerged. 
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Subspecies Range: Panama, Ecuador! 
northern Venezuela. 
Field Characters: Male to be confuse 
only with male arcas arcas, but wholly lack 
the hindwing red. 
Number: Total recorded 39. Three taken 
Sex: Males only taken. | 
Date: April 30 to July 20. 
Frequency: 1, 4, 5, 6, 23. 


Record: 1948—April 30 (1 taken) ; Juni 
10 (4 seen), 17 (6 seen), 22 (22 seen, 
taken) ; July 20 (4 seen, 1 taken). : 


Papilio thoas neacles Rothschild and Jordan 


Field Name: Common Cresphontes-lik 
Swallowtail. 

Species Range: Texas to Buenos Aires 

Subspecies Range: Nicaragua to Ecuador 
Venezuela, Trinidad and the lower Orinoco 

Field Characters: Cresphontes-like. Un 
identifiable, even at close range, from paeo? 
thrason, but only a single specimen of the 
latter was taken in two years of collecting. 

Number: Total recorded 105. Nine taken 

Sex: Both sexes taken. 

Date: May 4 to September 8. 

Frequency: Usually seen passing in smal 
groups, five to eight, maximum sixteen 
Strong flyers, difficult to capture, but occa 
sionally alighting, affording opportunity fo: 
a good look. 

Record: 1946—May 4 (male taken, km 
20), 27 (16 seen); July 7 (female taken 
km. 20) ; September 8 (3 seen). 1948—Apri 
29 (3 seen), 30 (3, km. 26, headed for Pass) 
May. 1 (4), 10 (2), 11 (2), 15 (4 seen, ; 
taken), 23 (8 seen, male taken), 26 (6), 3: 
(1 seen) ; June 6 (3 taken, male, 2 females 
Eggs protruding from females), 10 (5), 1f 
(8), 22 (6), 29 (4), 80 (5); July 29 
seen), 9 (2 at Pass, 6 km. 31), 18 (mal 
taken), 19 (3 seen, 1 taken km. 18). 


Papilio torquatus orchamus Boisduval. 

Field Name: Male, Small Yellow-Band: 
and-Spot. Female, mimic of arcas. 

Species Range: Mexico to Bolivia, Brazi 
and Paraguay. | 

Subspecies Range: Colombia and northerr 
Venezuela. 

Field Characters: Male somewhat simila; 
to but smaller than male lycophron hippo 
medon; female very close to female of areca 
arcas. The large, separate, anterior yellov 
spot on forewing of the male distinguishes 
it from the solid band of lycophron. 

Number: Two males were seen, and twe 
females taken. 

Sex: Both sexes seen, female only taken 

Dates: May 1 to July 2. : 

Record: On May 1, 1948, I watched tw 
hew papilios fighting in the Pass. One flev 
down and alighted just out of reach, and th 
other soon followed. I made a detailed de 
scription of them, recording them as yellow 


¥ 
*- 


é 


N49] Beebe: Migration of Papilionidae at Rancho Grande 125 
anded-with-spot, tailless papilio. Not until On May 26 and again on J uly 2, 1948, a 


ir return north were we able to identify female was taken. These were badly rubbed 
ae insects by comparison with a male tor- and torn, whereas th 


e males I saw were 
T taken at Caripito. freshly emerged, 
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Zoologica: New York Zoological Society 


EXPLANATION OF THE PLATE. 


PLATE I. 


Seventeen species of butterflies of the 
genus Papilio takeh a&’*migrants at Porta- 
chuelo Pass, Rancho Grande, north-central 


Venezuela. 
Fig. 1. sesostris tarquinius (male). 
Fig. 2. sesostris tarquinius (female) 
Fig. 8. erithalion zeuxis (male). 
Fig. 4. erithalion zeuxis (female). 
Fig. 5. anchises osyris (male). 
Fig. 6. anchises osyris (female). 
Fig. 7. arcas arcas (male). 
Fig. 8. arcas arcas (female). 
Fig. 9. polydamus polydamus. 
Fig. 10. belus varus form latinus. 
Fig. 11. belus varus form varus. 
Fig. 12. ecrassus form lepidus. 

~ Fig. 13. polyxenes americus form melasina 

(male). 
Fig. 14. polyxenes americus form melasina 
(female). 

Fig. 15. thoas neacles. 
Fig. 16. paeon thrason. 
Fig. 17. lycophron hippomedon (male). 
Fig. 18. lycophron hippomedon (female). 

. Fig. 19. anchisiades anchisiades. 
Fig. 20. torquatus orchamus (male). 

3 Fig. 21. torquatus orchamus (female). 

Fig. 22. cleotas coroebus form dione. 
Fig. 28. phaon aberration metaphaon. 


. agesilaus agesilaus. 
. protesilaus archesilaus. 


[34: 14: 1949] 


PLATE I. 


MIGRATION OF PAPILIONIDAE AT RANCHO GRANDE 
NORTH-CENTRAL VENEZUELA 


‘ 
Pict ola 
’ 


- 


